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Abstract 



PROBLEM TO BE SOLVED: To relax the concentration of stress on the peripheral edge of a 
I metal board so as to enable a ceramic board to be prevented from deteriorating in mechanical 
^ strength and protected against cracking by a method wherein a groove is provided inside the 
peripheral edge of the one surface of the metal plate whose other surface is bonded to the high- 
thermal conductivity silicon nitride board (ceramic board). 

SOLUTION: A silicon nitride circuit board 4B is composed of a high-thermal conductivity 
silicon nitride board which contains 1 .0 to 17.5wt.% of rate earth element in terms of oxide and 
1.0wt.% or below of impurity cation elements such as Li, Na, K, Fe, Ca, Mg, Sr, Ba, Mn, and B 
and is 60W/m.k in thermal conductivity and metal plates 2 and 3 bonded to the board. A groove 
7 is provided inside the outer peripheral edges of the copper plates 2 and 3 respectively to 
disperse thermal stress induced in a cooling process which is carried out after the copper plates 

! 2 and 3 are bonded to the ceramic board (silicon nitride board), other thermal stress induced by 
cooling/ heating cycles which the silicon nitride board 4B undergoes, and residual stress in the 
ceramic board due to the above thermal stress so as to relax the concentration of stress on the 

; outer peripheral edges of the copper plates 2 and 3, whereby the ceramic board can be 
protected against cracking and prevented from deteriorating in strength. 



(19)H*Hi|*llF/f (JP) <12) i3t H 1^ (A) 



#||¥10 - 84059 

(43)4:^IBB ¥riKlO*(1998)3^31H 



(SDIntCl." 
HO IL 
C04B 
HO 1 L 
HO 5K 



23/14 
35/584 
23/373 
1/03 
3/38 



7511-4E 



6 1 0 



FI 

HOIL 23/14 
H0 5K 1/03 
3/38 

C0 4B 35/58 
HOIL 23/36 



M 

6 1 OD 

B 

1 0 2K 
M 



«ms^ mm^ m^(oms ol (^ish) 





4^^-238172 


(71)fflKA 


000003078 










(22)tt)BB 


¥J«8#(1996)9 ^9B 












'mm « 
























fDlS 






















(72)«M# 


m ma 






















(74) 













(54) S4b(tV>lR|§rBSS«i 

(57) 

'v9%^'^m.mT^m}m±.'fh z t *«t'# . mm 

mmm ^±wm^mitmzmnix i . o~i 
7. 5mm%.T^nm^^y7mtixff)Li, n 

a. K. Fe, Ca, Mg. Sr. Ba, Mn, BSr-^ 

itt'l. omm%i;kT. ntt«,io. 3S4%uit 
<.mm^tix(7)omm%^^ts) ^^t. m&mm 

T. frie^fe]S«x2c7)fiKS!6!lS#1^g^l:(t<'^SS«li: 

c^«-^EiitK«fflWoj'i-iai»a5i*i(B!it. matfziiwm 

(Oli9tmjii^tlX^^&Zi:imLb-th. 




17. 5mM%.^Wi^7fy7cmbLX<r)Li . N 

a. K, Fe. Ca, Mg, Sr, Ba, Mn. 

ts) -t^L. ms^i)i60w/m ■ ka±x'$>^nm 

■myimbLXcnLi , Na. K, Fe, Ca, M 
g, Sr, Ba, Mn, BSr^tfTO. 3M%iyT 

17. 5a4%-ir*L. mm^m^^Bit^iixmmm 
<nm.^if&±mzn-thm^if 2 0 %tJLh xh i ^mm 
^■^^hfc^mub mmtimmf^^mmmmizti 
i^^mtRmmm^mnmiz. mtm^^tix\^ 

izmmML-^mmm^mzMt^mij^s 0 
%iu.x'h^zb ^mbthsmm3tm(^mi'r\'^ 

[m^m5] wimmii. mi^mmfmrnnz^-o 
xmimzmm^tix\,^hzbimkbi-?>m^mit 

mx'h^zbmmb^m^mitf.:ii3tem(Dmi\: 

m^mi] mmi}<o. 2-1. omcomx-hh 
zbi:mibttmmitt:ii3tm(r)mm\<^mm 

(11*118] mumnT^mmmf&^tiX^^hzbi 
mb tmatm 1 tmi 3 §m<r)mimimm^m 
^. 

mz^-^xmrnrnzm^^iix^^^hzbrnmbthm 
I mm 1 0 ] smr-mm^j:mii. . r uxanitc j; 0 

immii] ^jm^m<^mi}^o. i~i. omico 
smth^zbimbt?>mtm8^(7)mm^^m 



(2) 1^^10-84059 



[ii*3i 1 2 ] Buie^ji«^^?ic7):is i l, , jagjf 

Sfne:T:a«?=5:SM8I«0«SBg(i?' L, bLfzbt. 1/ 
10L„ gL, Sl/2Lo m&thzbimibt 

x\^?>zbi:'mb-tm^i tt:ii3mm<^mim 

mzwi'oxf}i!&<r)^mxnmzm^^tix\,^i zb^ 
mbtimmi 3mm(^mm^^mmmm> 
(fi*3i 1 5 3 wmmmcoim . nnmiixh hzb 
^m^btm-mi 3tm<7im.im\^mmw^. 
imm 1 6 3 mwmmit . nmfix-h ^zbt: 
mmbtmmi 3tmcommn^mmmwi.. 
itmm 1 7 3 mm^m^ii. ruxnainzx 'om 
m^tit:jix'h?>zbi:mib-r?>m^i 3tm<^m. 

RtSr&fLO+^C^raSBfi^L, bLfcb^. 1/5 
gl/2L4 Srg|^fSC:i:Sr^i:tl.^*3S 

[00013 

mm'o. mizi%m^ ^/\^c^mmizm6mmm 

[00023 

mmsh<^i§mm.mb lt . -fe 5 s -y xasLtt 

[ 0 0 0 3 3 ±i*L;t J: 5 5 -y :?'>^I11S8»««0S 

jt:^}S, t^j:hib-^yi-y^xmWib±mmbm^1j 
ffitLTti. Ti, Zr, Hf, Nb^c7)ai4^JSS:A 

g-cu^d$j^ti~i o%a^t[iUcait^Js^.a« 

00- 1 oooppm istt^i'yii'-yi'VMm'^m^ 

1- 1 0;um£7)li$T'®l^t;§-ti:/ilH$rfflV^T-fe75-y^ 

[00043 mx.immn^^mizi5\^xii. trrmm 
mzn-hmf)^ixt:}$^o. 3^0. 5m!Dmmm^. 

i?^L7/ps-'>A ( A 1 2 03 ) mifi^'^mtTju^- 

•^A (Al N) ^fls^A>A>^^/S§0. 6-1. OmiD 

s .y ^:^m±iznimis.t^xmx. 



(3) 



If BSTl 0-84059 



[00 05] tZbX\ ±.m L/cEtf «-&)£^vStt^]S 
:KcOi¥$&0. 3-0. 5inii:Jl< LTV^S/^cSt), 

mti. zmm^:fni, -^yi-y^^^mm^z^^-y^ 
^yi-yi'xmLmBiiiSiT^-thb^^mm 

[ 0 0 0 6 ] ±ji t ^c«effi:>J<0 d *> , ^JR«c7)«-^t^ 

mmizxy)hhfm.tx'immx-t^h(^<^. mmm 
mzmmmsi&t'^<^mmmtmm:h 

r^lSit^^TV^I,. Cicofc*^, iieUc.ta'Sr'fe^S'y 
^;!.I1ISSS«{S, ffl^, ^r7S'y^';^S«^^0Sffl^ct,^ 
Bnt'5:i5*>^3l*a5fa(7)||J|gKt PI-J) I. V ^{4 5~ 3 0 
%m^^^mm-^lX. ■tr7 5-y^X|IlS&a«cOK'9 

[0007] ±a!L:t J: 0 ^xmm'^mmMzx m 

mmt tx. mniw^^5- 2539 i^^j^mui, 
±mwLtLx<r)mmmm^^^m\^m^ mm^) . 

:ibmm^tlX\>^^. tfc. !ttra¥3-14 5748 

^m^zii. ^mmmmmmzm'yfzmizmim^ 
•t^zbffism^tix^^?>, ztuzx'o, ^mm<r)i>m 
mizM'^thmmx'^Wi^-t^zb^zx^x . 

[0008] 

[^Jj!>«l»^LJ:3fc-rSi!IIS] Li)'L^j:ifih. ±mi 

t:Wk(n-ty=yi^xmmmizmhm.m^zi!iti 
mm&co^±^m<D 0 *> . n^^w- 5-25397 -t^^^g 



X\>^tz, 

[000 91 ttl. !Rfm¥3-14 574 8^^^?SlC*J 

v^•ct. nmi>z^mmmmmmzi'^^t:mi:j^ y^y 
m^zxm. \siw^^-ycr)mf&tm^izmim&-ti 

x\^h. ^h^z, mi:^mm^^\^tmwM-iMzi,^m 
mhzb%,7h^iKX\^hif. z<rmmnzi.h-iy'& 

x^wMmmtU(r>ms^uzhfz -^xm-^m^uz 

mzw&mt-%^\^. zix\,z<;^'>xm^z^%mm> 

mjm^'^^hh^^\m^mk-fmmb^£'^x t 

[ 0 0 1 0 1 cico J: ^ t *>^> , ^wm^mi^n 
"m^^^m^ 7)v<r>\m\.zi 0 , ^mxz'iEx.hm, 

7-y;?l&4^?SS®T^*^!;{lK±1-|.i:fttc, SSJiX 
Kit Ltf < "biiT V , 

[00111-:^, co^ma-fb, iiitH:^^!:. 

mmm:m>hmimmmi?-^t->x\^h . ^zx-^ 

7 5-y^'X«^tL-ris!*c07;l/S-t (AI2 O3 )S 

\^tz»>. m\zmm:Wt-^^iih^^mmm.<m 

mb LX\t%m't^KX\^t^\^. 

[0012] --n. S^bT/^i-'?Aa^(4fl!^co-t5 s 

^v^yiJ6, mim.<^^j.mzii\rc\^%^tihh-f 
m^^mmm'^if-mkzm^^^h^f^h 

[0013] *^Bfl{4. ^<7)J; 3 ^ilJitCj^J!ltl>Jt4^) 

9)Vmm^fif::n>^m\Zii\^X t , t 
Wi'm'^(r>m)%^iW^\^. '^y^^y9xw^<r>9y 

»i5:!Stt-ri. Z.b^mb\.X\^h. 
[0014] 



(4) 



0-84059 



mzmntx 1 . o~ 1 7 . 5«*%, r-mm^^ 

TCS^i: LTOL i , Na. K. Fe, Ca, Mg, S 
r, Ba, Mn. BSr^ftt'l. OfiJI%WT, MtL 

tf) fKE3S*!!)«6 0w/m • Vi\:X±Xhh-m 

mz^-^^ixi-z^wmt 2::i(i•rl.s•^t{tv^fgI5Ii^sa«c 
[ 0 0 1 5 1 ^fc. ±mi±Wommim(n't^mmx 

htl. 0-17. 5fij|%l4, IS^^r^tfCi 

i!*io;fr'*>.?.*^ -&-«oTisffiT'j)S 1 . oafi% 
mixi. 0-17. 5S*%#WL, 

±, iffiL<{45 0%W±T-J)l.iSI?WEStta^t{tt^S 

mwitmmthmm^^mmtm.^zii\,^x. mti-^ 

mmmmmMz^ mm^^fix\.^i,:itiw&i 

[00 17] z^x\ ^wMmmm^nrntM. mb 
\,zmio{z^mwL2ff)^Dim>tLx. ^mmm- 

[0018]^^^, *^HJ(Cf^-|.gftttV^»[HlSSS«K(: 

fcv^-c. iimt Lxi.mmLfzm<nm<.zmims\,zii 
mLi^iio\.zymm:mm^<mmi:ii^^xm^Lx 

tzmttz{i^^m.ts:mi,zKx.x . m.<r>ii^m^Lxh 

[ 0 0 1 9 ] ^mmzmm^Lfzi^w^mmt 

wjiz±.mi^Ltzmttz^iT-'smmmmzixx^^ix 



(0020] ^JRfi^fc«Sc<^7L^fML^c*^B« 

<r>m.im^^mm,mmzi6 ^^x\,i. -mBM^mim^ ^ 

mziLwm.mAm^^tix^^ixi.t^^nf,z^-^^ix 

[002 1] mLtz±m.mm^Ltzi?^wmm. 
m^^m^mwi.<nx ^nt L\^imb Lx\t. mm. 

6 . 1 0 team u/c J: ^ t . mm^ Ltzm t ?t(4^)i 
Wj:miir\^:mi.\,ziy)m^^ixtzmxhhmm. $ 

«^Im$i^Tv^.S^^ffi, ii^^7, i itcieSiUcJ: 
l!irfBaBBt!Uc«tfc«4^aiB?^r«O«@*^0. 2- 

1. om^mixhmm. m^m2\,zimLtzXo 
*j:msi<r)wmm^u fct/cfc^. i/iol, 
[0022] -n. ±mmzmL(n^iim^tfzif%m 

mmmz^ -^xwmm^ ^tix^^h mm-hmi h 
ix. tfzmmi 5{zm.uziio\.zmtimLmj,m 
mm^xhmm. m-m\e\.ztmuziiotizmm. 
Wimj,mmxhhmm. rnm.ii^z^mLtzii') 
^zmimm.<rmfr\^xm^zii o m^^titz^xh i. 
mm. mm. i s ^ztm Ltz^o mmt^ mmim 

Lfzb^. 1/5L4 SL3 S1/2L4 ^^s.tm 

[0023] tfzi^mnx'iimi-mmmm^w^^ 
mma. ^±mmi:mim'>zms.ix i . o~i 

7. 5fiM%. ^*$^^'f:ty7nSt LT(7)L i . N 
a, K, Fe, Ca. Mg, Sr, Ba, Mn, Bi-^ 

ttt'i. omi%iii.T.mi<ito. safi^OT 

[0024] tfzmcommt Lxnmfmitmm^^m 
m.ii. ^±mM^mitmzfSinLx i . o~i 7. 

&tt hmm^izm^^^it-^^nmmmm 

hw.m^^mmm-hmmLxhj:^\ 
[0025 ] ^(,iz±ii^±wtmtLXiiyy^y^ 
vmcoytmimmt izt i}^mimm^i^±^^itz 
Mz. mzmL\>\ 

[ 0 0 2 6 ] ^Tt:, ^mmmmi^^mmmt. mit 
TJUi-^M.tfziiTJi^^i-i 1 . oa«%wT-&^r-r 

hXolzm^LXhX\>\ ^(>^ZTjm-i:l. OMM. 



(5) #^¥10-84059 



[0027] ttz^^m^za^^xmm-thmmm^m 

-ftm^«««Ji, Ti. Zr. Hf , V, Nb. Ta, 

Cr, Mo, Wi}^i^^j:imi.K)mm^tlh'J'-^j:<ti> I 

mmmmnLxo. 1-3. ommx^^t^z 

ti)^ntl^\ ZCOTi, Zr. Hf . V. Nb, T 
a. Cr, Mo, W*>/i>iSSffifJ; i5SS?§fL&'>^:< i: 

mm. ^m. mm. ttv^tt, mm 
[ 0 0 2 8 ] $ A, iz:^mnxmmt^-s^m\mim 

'>mA^>TmtLX<r>hi , Na. K, Fe, Ca. 
Mg, Sr, Ba, Mn, BS-^fh-C'l. Oa«%W 

9 0a«%tUi-^*L. 1 . 0 AmOTcOg-fb 

#d:^IS7c#S:i?^l:W=«l»L-C2. 0- 
17. 5M%WTi:. '^^StcJECtTT^l-a-^-iiit/g 
^Lr;l'5-'^Ac7)/j,-:5:< ^ 1 . oa«%aT^ 

fflJS 1 8 0 0~2 1 0 0'CT3?H^D 

c7)<^aaJKSrftB$ 1 0 O-CWTtc tT^?^tl. t Sritt 

[0029] ±M.m.i5m^zii\^x. mm^^wsii^ 

{z. ^ht.z7)i'^i'iii.ifm\tT)V^~'^M.<r)'Mt{:<t 
[00 30] $^.tca^i:m«*{c. $^>i;Ti, z 

r. Hf, V, Nb, Ta, Cr, Mo, WOSJtt- 
SilS^i'^=5r<tt 182:0. 1-3. OMMLXmat^ 

[0031] ^immum^zxtiii. mitm^m^^m. 
m'piz^±m7tmm^i!:timmtiimm^ti. mimti^ 

2. SXHIT. m&m^ti^e OW/m ■ Ka±. Z^^^fl 
im&timi^X 6 5 0 M P a ti±c7)«fi!(6t)1$ ttfc X T/m 

ii^mitmizmtifzmitm^mmmwi^ htih , 
[0032] ±.mm)5m^zi5\^xmm^ti. mw<n 
i.mtts:hm\m\^mmi^t Lx^t. MfStt. 5ssfc 

T. «fdiL<(iO. 5~1. 5ma%. Li, Na, 

K, Fe, Mg, Ca. Sr, Ba, Mn, B^f<?)^ 

m*)^^ ^ y7C*^«*^'^f|-t' 1 . 0 . n 

* L < {iO . 3a4%WT(=«lfiJ$ix/i afflWCttV^ 
9 OS*%W±. ISFt L < {i 9 3fi*%JjiU:ir* 
Oz/mJiiT. *ftL<{iO. 4- 

0. 8txmws.(r>mm:m\m^^mm^imth:i):. 
[0033] ^mmfi 1.0m mm<^wmMms 



^im-ti>:ib^zx^. 'mc^mmixh-^xh^ 

[0034] Li, Na. K, Fe, Ca, Mg, 

Sr, Ba, Mn, ^coT-wm-i ^y7tmii'mm'&. 

i:WU-rhW^li^j:htzif>. 6 0W/m- K\;X±.<rm& 

«{i-&fn'i . oms%vxTt'rh^t\.zx rmm 

^h<,zut z:LX'm^cr>m\m^>'n'mm''i%h 
tc)^t,zmm^tiim\m\^mi^^z{i. #ccFe. c 

a, Mg*5Jtlg«t^<^*$ixTV>|,;t4':). Fe, C 

a , M g (^^tmifi±.m-wm^ ^ yTc^^^^n^^ 
[ 0 0 3 5 ] ^rfc, ^miX'^m-r^^mum.mim 

^*)m^\ Lfzifi->x. ^Wi%mzii\^xmth^- 
wm^ity7m<^^mit. ii«±. mm^h lx 

cooa4%S:-&tft.«Ot-$)S« 
[0036] /3ffiSi:Jt®LTMJStttcMix^>: 
a ffiMM^t^tv 9 0 ii*%W±^^t gftttv 

[0037] i/>:g-fb(tt«fi«y*tcMSMt LX 
m&tt^±mMtLX{i. Ho. Er, Yb. Y. 

La, Sc. Pr, Ce. Nd, Dy. Sm. Gd^rt' 

^!fjj«*jmiEt.-c', * tz\i2WJ±<mmim^^tz 
t>o?r-§r^•C't)iv^*^ (HozO 

3 ) . i8-ftx;Pt''>i. (Er2 O3 ) *W4tv\ 

[0038] mz%±mmt txyy^?/^ vmi\<^ 
T^x-hiHo, Er. Yb^mm-thztizx*), m 

h \-^\i.m».m.iWS:mzts: 0 . 18 5 0 °CSK 

cofiffls^iitcfcv^T io+'^f^zimtcmwmhfi 

mim^^nw-fm^tmLxmrn^L. mm. 
mtLxw^th. 

[0039] ±fe^i»sij«p«(i, mmmxm 

fmrnz-^LXl. 0-17. 5ms.%cr>^wtt^, 

itm+^x'h ^ . m^z^±mimi}^yy:^ y ^ v^hft 
f^xoi.zm'f-mijii^^^'^Ttm^^m. itmm 
m'mmzimmm<DmMmm^^ixt . -if. 
g^p«*n7. 5m&%^mihT^t^j:it.Tm<7) 

eox'±ismitti, mzmisi(r>mMzx<0 4~-i5m 



[ 0 0 4 0 J tfc±Mmikijmzi3\,^xmcDMiRmm 

iiamklXmm-r?>Ti. Zr. Hf. V, Nb. T 

a, cr, Mo. wioffi-ft^^j. mm, Mim. mwk 
Sis N, mmimm^i:itn±^^ii>(7)Th 

0, mz, Hf , Tico-fL-^WiftLv\ zixh(r>^t 

m&coiSTFtmz h i-znb , mmm o . i ~ 3 . o 

[004 15 *;t±iBT i . z r , H f m<7)it^mim 
itm^mmmm^^z^^tyr^mmmmtm 
mttrmm-ti, ^(ot^i^, mzmzx-oxim 

±ieT i^co-fL^^njMiEtc^L, mm. 

[ 0 0 4 2 3 § <i> (c±iessjs:trffitcfc i . ftogiiRW 
'Sr^D^^t LTc7)r;^s:^ (A 1 2 03 ) {i, ±ie« 

tStiOT'S)!.. ZCDAltOi (omaAti^O. IMS. 

%mm-^iz}5\^xii. X 'om-^^xcomm^miz 
1. omsL%^mx.hT&i.t^j:^^i,z<,m 

T. »^L<{io. 1-0. 7 5mm%<^mmb-r&. 
mz^m. m&mmmzS:mm^t:mu-fii:iibizii 

[004 3] Sfc. 'imt^A 1 NtiJf^tS^^tC 

[ 0 0 4 4 3 $ A, i,zm(r>m)iam^t lx comitr/i^ $ - 

( A 1 N) {i«^mfc:fc{tl.g^L{tv^iS^03ll%^r 

Lxcommi^hizmtmm^-ti^c^x'hi. 

[ 0 0 4 5 ] A 1 Ncomaa^o . 1 Mfi%*s ( r;u 
S-ffc«fffltS«-&T'{iO. 0 5SS%*S!) cO«^(C 

fcv^Tii, J: o»as•coMSg*^^^^g^c^s-*•. 1. 
^L^c"), ttcumtmrnzmmiihi^, ^imm<^ 

i&Tii^mz ^tcib . m\Aii 0 . 1 ~ 1 . 0 M%<7)« 

S:«lfiltS^cJ6tc{i»*Sr0. 1~0. 5«fi%coie 
Hi:tl>C:i:j5«M*Li\ ^fcltfieA 1 j Ojiiflffflt 
lUr^iZii. A 1 N<?D»««±0. 0 5-0. 5WlM% 



0-84059 



[0046] tfzmi^<om.miimiimi5XtM& 

mp^mMmmij^Ttibbuz, mwmmiSi 
[ 0 04 7 ] * yt:, mm^^mmmmimmzmm 

v^m^Bi: n^mbij-i^mj&^ti^tiK ?4^ffl4'OfeB^B 

14*ffic7)2O%tLht-ri.C:i:*<<£:>ST'*0, i 0»t 
KtiS 0%JiUbAiMB^BfflT'Ai>6l..r t*^"a^ LV\ *S 
^Hie*^'2 0%*}p|t1i:f?fefE^$*^"6 0W/m • KtLht 

im^mm^^msmm%hii^j:^^f3-i^x'hi. 
[ 0 0 4 8 ] § (>iz±u<z)i: a izmm&.mm^m 
m<^iimi 2 . 5 %mz l , t tzmm^mmsk 
mm^ ^tim^mc^2o% i;j±m^Bm' i 
X 3 iztifMzii, mm^mmmi-&& i s o o 

~2 1 0 0-CT'2~l OB#PbM. j!]DEM*gL. 

mm^imtizmm^wcni^mmmimi o o 

[0049] jmi^i 1 8 0 o'cmnb uz^iz 
li, mi¥mmtifiT-yt'ii^x'mMi}^2. 5voim± 

3. -:^MteiaS*<2 1 0 0-CS:S;tSi:gil:(tV^Sfi£ 
^Em^mi^L^^Ui. 1 8 0 0-CftjgJ: 

[0050] ±tm^mi^^jm.mzmhmm'<^ 
&m&iimmi:f^^Bit^-^itzmzmwj:mmm^x 

$rMs ud^^\.z\i.. 'm^m^mM-mmtm 

LT©lfffl(irSy)S8'i-&*^'2 0%5|^fc^:»), SSSfcJ: 

[00 5 1 ] ±ie?^a]3SSS:Ks^tci)ig-r^^ia«iEii 

\t, m^<:OM*SaK(180 0--2 10 0*C)*»A>, 15 

X(r)mMm:iefiX'h h . *>^;^t HlilE<^ J: 3 
ffij|f"J2:ttfflL/i^cO?Sffi«lljS{i«lB&l 6 0 0-15 

mmimSimz-^^tx'<r)^w<7i<^w&^i%^i o 

O-ClilT, »^L<{i5 0°a:ilT. $4>tc»^L<{i2 
5x:m{,zumh zbi.zX'O. a#IBco 2 0 %JM±> 
t < « 5 0 %iJU:*«i|sSftffl{=^r 0 , ^m^H 

xx/m,im^tmzmitzm^wm%hixh. 
[0052] :^^m^zi5\^xmmth^mmm.im 
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mtxA\i 03 ^AiN, Tiit^^iMixmm 

hmm^j:iitmmx'ti. ±tmmimz3\^m\>^ 
X, mmnmmnm%'pxis,!^6 0 o-s 0 0 

'C, ^/d±^4'-eiag4 0 0~5 0 0«C-C'l~2il#^ 
tmtX. ^i^WiMLX^^t:^fU yy^-^i:^^iz 

mi. um-h. mzmmm^tif^mmmm^ 
T' 1 8 0 o~2 1 0 o^ccoiSjS-cF;f^B§ra#fflmjpEM 
[0053] LMmmi^zx^xmik^tLfzmm^mm 

mimi\Mti^2. 5%aT. 6 0W/m • K (25°C) 
0 M P a j^Xht «e<)!tf ttll !> , 

[ 0 0 5 4 1 ^rfc, im&m^(^mim^miz^mim 

Ht{i-i-*ti:$rV^. L*>L^*^'4), 9ftfg^***6 0W/ 

(^smiz-t^ttih zt\i.Motx'{j^^\ 
[0055] :^mizmmitm^m^^mii. ±ie 
(DX 0 izmmLtz^mim^sitm^mmm(^mmi>z. 
mm.m^m>m±mm^^xmn^t:^i-h^ 
mmt:-mz^'^ixmk^ixi. 
[00 56] ^%mcDm-im\.^nm^mziouxii. 
^mmm-^mbmmmi^^mwMMMiz. a^L/t 
m'^T^mmttzimm^mmtx^^^, z:i 
X . ^mmm^m(^<^&^:^n.x'^^-t h mi-h'^^<^»: 
^^9)vmtm\.zxhm:h. ttz^ixh\,zm<ms 
mm. ±wm.mmminm^zmji>fitz±mmL 
tzm'^y\^mwMtfz\im.(mzii *)^^^ixhtz 

{zx'o. ^mcommx(om:nm^mi&mti^ 

[0057] miz. ±^lfzm:b<^^mT^W^^j:miz 

j^m^th^^izii. mmtmzx'ommf&ix 

mma\^mmzj:^±mmcr>^mmtmm 
mmmmizxmmt^zti^x'^ m-^x. 
wmaxmzmi^mi^. mz^mR'p^m<D%mi: 

iimzmi:fj'^mmMm'pthf.zi^, mmm^tL 



x\'^hztt/^ntt\'\ 

[ 0 0 5 8 ] ±mimtK7)mm^m.^zx 
'om^ti>Wr^izii. ^mm<mmi&Tm mm^) 
tiWAnt ^1. ; t i 0 , mmmxm^zii^mm 
i,zm'^K'omt<^±tizti:^m±im. vt 

izj;i'oxmmmm^tizkmmt^j:ibmz. r 

[0059] 

[mmmmmm ] mz:^m<^mmmiz-?\, ^x , 
vxT^zm^mmma x x/miim?:mm i x Mmi,zm 
mth. tr^^miza^^xmm-thmm^im 
\^mmiz^^^xw<. lii'imz, zmmmm 

[0060] t^:^mmitm^mmmmm 
b^j:^m7imm^mii^^ii^mmT(^mxM 

[0061 ] t^^hh. 1 . 3M»%. mBTM 

m^:^y7iMi:'^nx'o. i5a»%^^rL. amm 
^■fwtv 9 7 %^#tf^fe)f4g 0. 55u mcomm 
^^mmmm^ziiitx . «i~3t^-rj:3c. mm 
mbix<r)Y2 03 , H02O3 ^j:m^±m^ms 

b. ^t:-Stl6tTTi . Hf-fb^iBj, A I2 O3 

A 1 Ne}*i:$-^jDU, xi->u7)i^o-iit^x'mim\''^ 
mm-/\^m^^x 1 2^mm,m.-^Ltzmzm!^Lx 
mnwi-^^^ti^mmLtz. mzn^titi^m 
mM^-^w^z-^nm^u y-fm^WM tx^-ai 
^Ltzmz. ioookg/cni2 a)mMijxruxm& 
^im^^^-thsmm$'^i^Lfz> -mznh 

td::^m&m 7 OOX:<7)mSi%0:^'Pizi5\.\x 2 WIS] 

mttzmiz. z(7)mm^ i -3 (cs^-rM^^ft-c- 
i^mmimuzmz. m^^izm^uztv^m 
^mMmmLxm^mmin 5 0 o^ctxn 

Ttitx(^mi,z}nfmmi^coi%&m^t<^ix^tim 

1 ~ 3 tc^^-rffl i: ^ J: ^ mm I X ii^Sil. 

fc. ^t>iz^(^tifzmmw^mxmmvxm^mm 
mm^m^mmmb ttz. 
[ 0 0 6 2 ] ^ a Lxntzum 1 ~5 1 m^^mm 
v^«a«{cov^TS\?L^. ( 2 5*0 . m^x- 
(DEj^^mmm^i^mm^ifz. ^h^z, ^mm 
\mmnz':>\^xxt^mm^zx -yxmm^z^nbim 
mm-^m^t. nm 1 ~ 3 iZTjkt^^^mrz. 

[0063] 
[*1] 
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IK 



J3 

\ 
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it B >• 

« * 5 

« « ^ 

« S H 



10 (£1 



[ 0 0 6 6 ] « 1 ~3 tc^-r*g**»'^BS^*»=5r=t a tcs: 

10 0 67] ZixlzniXmrn'S:!. 3~1. 5S» 
%. frie^JifiW-^^i^TC^Sr^ttT'O. 13-1. 5 



so. 6 0^*m<;0g'f(i(tV^«iSf4©*SrfflV\ CliOg'fk 

is-emmt. rju^i-f^^n. 3-1. 6a«% 

[00681 mz^^htU-zW^ 1-51 KfSI.*^^^ 



(11) 



0-84059 



[ 0 0 6 9 ] 0 Hi, *^<0-||Mf?iJfc J: SS^fcttv^ 

&m^mim^^mmm i i aicti^js^i: L-ciM 
fii 1 oitffi ibizh, mmzsmsm^^tixtd o . 

( 0 0 7 0 ] . 0 1 ^.zm-'s.m^^nwum.A a 

tUTIi. :?7t:>y^iBcOj;a^:S!^«:l 0 0~3 0 0 
[0071] SUftf^ttS^kftV^***^ 1 c^^ffl 1 affll 

^zi^^^tifzim2ii. ^^mi^^m(^mm^t^j:^i^ 
<7)X'h*). fm<Dmmmzf-<i?-=iy:/^iix\^^i>. 
t fz . mmm^mm^ ^mmm i cosh i b mc«-& 
^tLtimmsii. m^miziii'Ti^mMmmi-^'^m 

m^titzm^xmmmim^mf^mm. i cos 
ffli b^fflti^-^. jgfK^tiTi^i., swi hm<7)msi 

[ 0 0 7 2 ] ^ ^ T, 0 UCS^ LitMkttV ^SHIS&^Bi 

4 A«i , i«f?!ifE»ttgjb«tv ^mm. 1 2 . 3 D 

BCjSfcJ: 0«^Uci>c7)T'S)l.*<. 0iJi{fI12tc^^-r 
i 5 1 , ^«2 , 3 SrvStt^affiT-i^^ttS-ftftV^ 
mm 1 Ctl^ L ^cglkftv SAX'h-yXh 

x\\ ±E^m^mmii. mnfn^ zr. Hf , n 
-fimx'hh. m^^mm.m^^boM^nm.tLx 

(i, ^J;c(fAg-Cu(7)*^ffij^ (7 2wt%Ag-2 8 
wt%Cu) feL<{ifc0jfi^«l)j!cC0Ag-Cu^5 3« 
^Cu^-?)^1^$-±#:i:L. J:ixtCl~l 0a*%cOT 
i . Z r , H f . N bl?*>^>S{fi^7'>:^i'-^< 1 1 1 aco 

[ 0 0 7 3 ] 0 1 tcjSL^cg^l:(tv^fg|H]K««R4 AOJ: 
^ t , 2 . 3 Srl^fafS^ttMflSttt ^3gSm It D B 



cmx'^^Lfzh<r)\i. mmx'^m^^mn%h 
fi. tfzmmMm^itx^hmm\j^^^-fh, t 
tz. m2\,z7rsLt:m.m^^mmmsL5K<ni:o\.z. m 
« 2 . 3 ^nmm^mm^mm. i tvStt^msT 

a-^fl-^ 3 «Ji 6 1 1 T hmm-h-rzv^. 

m.'^mmizubtxi&^mimmi ^ t mt i 

[0 07 4] ttz. is^^m^zx 'o-^mmmm 
^^mmmnz^mm-^-th^^^zii. mmmh 
•f. mmzmtxm(^±mm. mui~-yirii'm- s 

[ 0 0 7 5 3 -e LT , iMLfzmm\^%m^4 

A. 5AtfcV%-C{i, aifcS^-tiat, ^|i««cg|5Jlil? 

C0^gg|5fc^|,^«2mifliia5rtffl|{c, 3iiBg^«7*s 

m^mmz:&'^xim'^fix\^h . 

[0076] * ^±iea«!L^S7lC'ftiT . ^A^'S: 
ISJmtTiiV^ 03{i^a^^«8S:»B!cL^^fil 
2 , iilfig^eg^bltv ^%W^ 1 cO«E 1 a CE^ 
it-^ffiKct '5-*{c^-&tit^^b{tv^^|IIKaei4 B2: 

s^t, ^<?)a^b{tv^«iaigss«^4 B{i, -^Awm^^ 
j^^hfz^smwm 1 ics^-rg'fi:tt<.^5iiii8sa«4 a t 

[0077] 04ti. ymwm^^i&m^fz^ 
iiis§a« 5 B ^^-fwmmx'h h . >r mm\ mm^ 
[ 0 0 7 8 3 -e tt , ±3* Ltzmmi^mm^msLA 

B, 5Btfcv%T{i, 05tS^-f J:at, ^^f*ca5fp^ 

mm^bts:mw.2mmmm\iz. ^js^=5r«8 

[0079] ±Mm^L-miiiXxPFm^j:m\t. 

mjM.<r)^itrm^ifh t nz . m&jM.<mmm 
hfzMz. ±mim\^tzrvxnxm<r>Wfmi.^zi. o 

[0 080] c^f\ mLtzmw.2 mwi 
mnmt^t. me\,zm-tiio^zmw,2<r>w>i>^m:t 
Lx. 9mmi>i)^h^^-n^^^->xmwL2<nm)ni 

bLx. 9mm>^^ttc\^9mm>t-h^^-}j\p\\.zm 

mxm) tU, ffl«2<OliD<04'Al/3cOg|5^S- 
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[00811 ±muzmm<Dm7i5Xi/T-mm^j:m8 
mw[mi>'\<r)m-nnf¥^%mmzmmx'^. 

[0082] tfm5l,Z7sktT-mWj:m8imf&-tl^ 

^msacom^fi. tKch-hmwrna acomwaxv^ 
$ Lo , mt h wm% 8 a m^w?mwi, 2 cn-x 

#$^{=tJ:l.*i. liWSrO. 2~1. OnmCOliH, :ft 

§Lo 5r2 0inmJ.:lTO$gHi:-ri.CJ:*W^Lv^. 

« 8 a (nWiifi 0 . 2 iim*}SO*&lC{i: , ■\-%\Z^-f^ $r 

C 0 0 8 3 ] 1SW(0$ ^>tcc:co^ tv^Miliiacoai 
*><?>0. 4~0. Smn-C^bl,, ^fc. ##*«8 a<0:l 

§ Lo *^2 oiimSr^i;c 1. 1 , mmimm^m-^z\^-> 

[0 084] tfms\,zii\^x. wm.\zm\^ixtcPf- 

xw&-thwwms.^(riWmm.u tK 1/1 ol 

0 gi/2Lo ■^m^-thx^^zmm-hzbt- 

(iLi >i/2L„ bt£hb . 'mWL\zi.h^-h<nm. 

8mmimh^'^>\^^-^yhb. ^mmtu < 

1 / 1 0 Lo b^j:hb. mmmmm^z ximw.2 <m 

[0085] :^agE=5:?i8{i. ±a: J; ^ ^rJ^fiStHH 

%:mwLx\ ^it\tmmmmM^tmzw^'^i\. 

h\,(r)X\tts:\^iiK HStS^I-J: 3tcai«2cOftg|5£^f 

t*^*tv^, zKM. wm.2mmmm\z^m) 

[ 0 0 8 6 ) iieJIS Uc« 7 fe J: t/^3i^^« 8 coli 

^t'j) -oxh. ttzma i,zir:-tJi 0 izmEAm^xh 



3^2 / 3 combt I z bmt m7 . sm 
^t^sm2<7)mtcoi/3Mnxhib. jee^ktj^hJ 

19s^i}^-+^b^j:tii^tii}<h'0 . ttim^tff)2/3 

imz.hbmw.2mmTmt:m^'^i-<^j:i. t 
fz. mi. 8m^m. t^j:hibmm2<7)9mmm^ 
<o«7. 8tx'<r)wmsmL2 a. mwL2com^'^^ 

$^KJ:o-Ct>S^rl>**. 0. 3~1. OmbtlZb 

3mmxhhb. mwL2m^mmf3mri. ttz 
ggfitLz *<i. omt:mtibmm2mmmx'm 

[0087] ];Xb^mmSiM<7)^^b^j:imm 

tts^cm^s^^ico^ffii a^z^^thmm2{z-^^^ 
xmm itzifi, ^miim^m\^mm 1 (^ms 1 1 
izm^tim 3 tcov ^-c 1) , «® 1 a ra^ipi^ 2 1 isi 
^mmmmmmi, sij^m-tizbtm 

m ^m^'^i^-^ui. mmihm(r>mm3izhmi. 
8 ^mm- izb:hmtL\>\mmih mcomm 3 m 
m-mi. 8m^'^mmmi. miamm 
m2mmm7. sm-thhcnbti. 
[0 0 88] ±Mifz^m^mm^mm4ii. mm 
aT<7)2:oizLxmm^tii. -r=5:;b*>, mm^y^ 
■X 0 tcmm^^mm . fi^mm ( mM. 2 {.zm 
Lxkmw-^^-yfm \,zMi.thbmz, 
m^m^zmm-mmzw^Ltzmi tfzm^m/j: 
m8i:rvxmM<r)wmxii.>,ziimm-h. ^coj: 
o^«7. 8i:mhmsL2, 3mmm'mm'f^^ 
mmL±.^z^tim^mmL. mm.^. ( 1 3 5 6 

K ) \::XfXmbmm(r)^^B^^ ( 1 3 3 8 K ) tJLhiO 

m.xim-thzb\.zx^.^m.2, 3^in^tm^t 

a. mmb ixmrn^mmmm-t^^izitT-m 
0xnm^bti z b mt lv\ 
[0089]*/;. -m^mmizx 'o^m^nt^tfz 
mmi^mmmm 5 a. mtimr^ii 0 ^z ixmm 
^tii. tt. ±msm\m\°]^m4bmmiz. m 
mLfzmitfzi±T^mm^xm8i^i-imm2, 3im 

^m±mi±x\ mmmco^ ome mw-if 

h 0 M'^-x h uz-mBM'&s.m\-^mm. 1 
±t , iB« 2 , 3 ^ -efL-f ixsjiiea x^.m^uzb') 

[ 0 0 9 0 ] ±a5 J: ^ tum&cnmm^^wmm. 
4. stfcv^Tti, mw.2, 3<r>^-^wy<^w&ux% 
^'^hmih'^mic^^^)vmim\zihmin. a 
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m^zm(:>iim7. 8i,zji*)m^tix. mR2. 3 

tz^. mi. s(r)mmzruxnT.m<^mmT.imm 
Lxh,m^2, 3(n>.m<,z^m^<r>m^m±-f 
hztifix'^h. t^oT. mm. 3(r)^mizi:hm^ 

mjimm-h'^^x'^h. 

[009 1 ] mz. ±Mm^m^Ltcmmmcr>mmii 

i.x/^<mmmz^\.^x^Kh, 

[0092] mai 

tt. mdm'&m.\m\^mm\bLx. mimmi 
hzt^zx*). ^m^zmAtxmmimm (sio 

mit ^«^a«g^«8 sri'h^iNtaJtcje -^xtuxmx 

izX'Om^Uz. :?7h-.y^ii (itfl^^M : 30 Opp 
m ) *><i^r|.0f^J^«<7)l|[$O. 3mi7)mU2. 3 5:ffl 

[0093] aiBKLyt:«7o}^4«{i, wmmmmi 

iz^stfzm^u^izmmmm^Xb-ti trnzWiW^ 

0. Sural, SSdS-O. 15nmtL. ^ 7t JBfi£(aa«iffl 
«[2. 30i'hJi5Mia5*>'oOilEg|L2 *iO. 5mt^hX 

ilzlfz. 

[0094]-:^, T^mm^j:m8commi. mmmm^ 
miizifkirzm^ijf^izimmm^ttitmzm 

SdZTTsLtz. ^S^im8ai<7)«m^0. Sua, :R$Lo 
^ 1 Omm, ^Sd^O. 1 5nm.i: jfit$-f l.#*«C« 
8ara«g^SESlLi 2:2inin ( = 0. 2Lo ) 1 t 
^>:»«fl[S«ilH«2. 3<7)^hJf^*»i^<Og6«iL2 

0. 5mb^d:hXdl,zLt:. 

[00 9 5] -eLT, mihXV^msi^z^^tfzXoiz. 

mmimm^mmm i <omm^z 2 ^^oa^^ 2 , 3 
100 9 6] zcnxoiz Lx%tzmm^^mm^mm4 

A, 4BtJtLT^-^-<^';W^K (TCT : 2 3 3KX 
3 0^^+RTxl 0^+3 9 8KX3 0^)-2: l-^--^ 

t-ri.) SrteLs z<^mt-^ i^Mmmzmimm 

2 ' im^^&mii±tmmm 1 1 iBi-^fi^ti« uz 
mm\'^m'^^wnziii lx . m-mx-m^ ^;i^sr 
mLtz^.cr>mm^<^m^^si:X'hi . 



[0097] ll9*»/c>H^'^>*>^cta{C. IM«2, 3C7)^'(. 

mmmzi&'ox'muzmi tfziiT^m^j:m8m^ 
tiztizx*),}^v^i'Miim<r)f^itnm7. 8 

tCjrt^THB f> $ flT V ^ S ; t mf)^ Ztll^Z 
iO. M'fb{t»r^fg»fiR<0^'7-yi?!%±^3SS®T#&[i]5 

v^S[l]S8^«{i, 1 0 o^A ^)V<r)TCTmzii\-^xij 
9y'y?ifi9^L^j:i)^'>tz<D\iZnLX, iblSWCctl.^ 

m^^*mvmmiioo^>{^>vx'^im\^nmm 

WL(r)2 5%i,Z9y-/9ti^^t-rz, 
[0 0 98] ^Jt, :^jiM=^^8^7VXSnZtc<i:0Jg 
fiiiL/^^tcJi. m&2, 3\,z^mm^ttti:t''^tz<n\,z 

nL. m.iizrvxmT.kzxmmmmmmm'iX 

^*mtl> t ttz. rp^jDlB#Wi 

WLb <r>-mM^m<m^z^mm&. Lx\^tz. 
[ 0 0 9 9 ] liiaa. 

tmz. 9\-mmnmi,zm.m.m'^^m.ti:-m8^^mm 

0. 3iiin<0il^fl^2, 3i:2:fflStfc. ^3i^=5:«8cOB 

mi. mmm.m7^z7nUzm^tmzmmB 

^^tfl-tftfc, #*#:«8ac7)itgWS:0. 5iiuii, 
Lo SrlOnin, g^$d2r0. 1 5iiiit ifiJStl.^* 
«c3i8a^<7)®M?BSILi S:2niiii( = 0. 2 L, ) i: 

tfzm^m.\mu2. 3<Dmmi>t^t^<mm\^ 

[ 0 1 0 0 ] -e LT , 04 tcs^-r J; d (c, SSfifE^ttM 

m^mmW.mm\,Z. In:Ag:Cu:Ti = l 
4. 0:59. 0:23. 0:4. 0«(?)vSft^ll* 

[0101] z<r)i 0 kzLx%tzmm\mm^m 
B t*f Lxm^ if)vmL^mmm 1 1 n-^frT-cn 

}^m^ Mzmhm.mzmitzk ^muLfz. 
ttz.±.mm2. 3\,zT-mi^j:m8^r\^xmLxm 

^Ltz^mmzr)\^x hmm i mm:h^tz. 
[0102] d:^z-mwL mm ^zwmm.m^Ltz 

{oio3]mio\im.m,9m^Ltzfm2i. 

J:0-(*:{cii-&L7tg'fkm^«lHlSS««4Cj7K-r. c 

m^Ltz}^m-\m i t=s^ti[-fi:ttv^^iiiK««4 a 
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[ 0 1 0 4 ] m HI. sicc7)TL 9 m^uzm 
im^^mmm i comrn i a t^cg^tttv ^« 

I.. 

[ 0 1 0 5 ] -e Lt, ±aL7tg-fl:tt>-^«IllSS««4 
C, 5CtCt5V^T(i:, 01 2^1 3tC^-t<fcat. ^ 

!iHjgi5n°p^^^ggB t =5:1. 2 ^T)}-!-)! ^gPtCfSo T . 
t^j:h mm 2 co#[llS§y - y gpmjf -o 

trzmi3iZ^tXz>^j:mm^X'hr>XhX\<\ t 

m^mm^mttMz, mtrm^^tzruxm. 
if-ymmmwimzrQ'?x . m^^mmx-mmmzm 

[0107] fL9co^# ^mmmm^'^mm2 
<7>^^^. $ <i ut^mt^ TL 9 m&mmmz hxi 
mumi 2izijk'rxo^j:mm^iziim: 

0. 1-1. Omtth'lbi}mtl^\ ll9<r>±^^ 
i}<0. Im^mcom^Ui. +^l,z^:hi^WiX'^^^\^ 

\>zntL\mWii.. nm<^m^t-ho. 3~o. imx- 
hh, mi 3iz^stxo^j:^m^<^Ji9tth^ 

[0 1 08] mmmzEm^tifzw.mK9ii. 
m^tiii9b(r>m(ommmmL3 . mmt^ii9co 

^'t'SIEiSiS-L, tLtltt. I/5L4 gLg SI/ 

2L4 mSi-tixoizm^-tizbtmtiw 119 
mmm mm^ii9m<^m!mu )mt'o 

iz^t^'ht, Mim^ziiu >i/2U t^-St, 

K9(r)mmmmt o^h^trsfc, mmznL^ 
<\/5u tti:ht.muiim^fzi.o\,zm.m. 
9^irvxmMxmmh^^\iz. mm. <.^m.) 2 
mm^m^ {m>m>'jt) mmk-f^^-wzm\ 

tt. iH«i2<^jS^5SS*«ie!Ttl.fe-eiT.*<*S. 
[010 9]±ieL!t1^<^fL9(4, I114^15{= 



*f J:3(cfWaiTL9A, 9BT'S)oTiJ:v^L, ^Jt 
016CC^-tJ;^tC*)l?l9Ct'J)-oTt>i:V\ «?iJx 
^Naii?L9A. 9 BJiT-l^XSDI^lCj: OS^tCJ^ 

0, 4/il31?L9C{4DBC}£2raffltl.Ji^{C, «^ 

L. mti.<mm\.z^ h^^^<m-^^i. 0-1;% 

a6l.±T'*S!)fJ>l.. >IC0J:3{C, ^mil?L9A, 9B 

'm^z^M.xmKm.-fhzbmtu^. 

[0 110] «^<7)?L9$:#KjifL9A. 9B 

IdJffi^-J^^^-C'AoTt. tTtm 5t^^-f J:?(cj£ 

v\m. Khh\^\t'mmm xh-^x\,i.\^. tzfix.. 

^«0^Sd«^«2Olf§t(01/3-2/3ttl)C 
i:*«^ffiLv^. ^^Jiji?L4«o?L9ioa5$*s«B«i2<^li$ 
toi/3*Slt'J>Si:. ie:»J<?)t}^iJa!l«*<^+^)-i:^r 

[0 1 11 ] i^c. lll4(c*tJ:atcaiScco?L9(OJg 
t=5r;b^^««2<7)^'hJi3SigPA-^.?L9^T'C0i^ 

0. 3~1. Qmb-th:LbtmtL\-^. 
[01 1 2] OhJi, *jff*gl5a^cO|||^gI5i:^|.SS!i 

^tta-ft(t<< ^mm. 1 <7)jSffl 1 a \,z^-^thmm. 2 iz 

1 b tc^-^-t 3 fcov ^-c i , mmm<r>mwi 2bn 
miz. ^mmmssmizmLcr)ii9t:m^tizbt^ 

nti^\ mz. m^mco.'^.^^t^mmm^mm 
mm) ^fflv^§Ji-&^c(4. mmm<7)mm3^zhmm(r>ii 
9 ^m-t I. ^ i: *5if * Lv\ Mmm<mm 3 tcj^egt 

S«8!tcO?L9«0}^^fig|SIRI^{4, «®0B<Olll«c2t 

[ 0 1 1 3 ] ±ai ufc i a ^j:mm^^mm^mm4 c . 
5C{4. iis«CTi-2tisia}(c. m^ii9t:mmifz 

mm2. 3^j:b'<7)^mmi.mm^m>s^^mm^ 
m Lxnm&m^mm^'mmm 1 iz~wizm^ti> 
zbizx'omt^tLi. 

[ 0 1 1 4 ] ±^ t^j: a ^j:mmff)^mf^^mm^m 

4 C , 5 C tCfcV^rti, fflfiK2 . 3cO^-&f|JcO?^ffl3aS 

X'mtmjsfi'^i^m^ i:^/i(mmmzxi>mi 
i5xx/-^ti(>i,zmrf<mwmm. m2. sm 
mmmi<zmihtifc:mmii9^zii'ojfiii^ti. m 
«2. 3commm^cr>mm^mm^tii, m 
izx'o.mm2, 3 (09\-mmx<7)mmum^m^t 

m.^^mb^^X\>^i::-by^-y^xmmm(D^ 

y 7 ^m.'^mmi&Tm^mizm±ti c t *^-c# 
[0 1 1 5] -eu-c. ±mucmmmmm<^ii9 
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iiiii/^<mm^^><z'o\.^xw<h . 
[01 1 73 mmms 

t-r. mm&m^mm^^mmLitix. mmmix- 

m^mmmt , nmmmzi'^r>xmm<7)ii9i}^7°\^x 
0 oppm ) ii^t,^£m^m.(r)im2 . 3 1 ^ms-L 

fz. Il9(r>mmi. mi 2fcJ;t/lll 4{c^L7tRJ]?« 
(i«l=0. 611UD, ai$ = 0. 2nHn)i:L/t. It 

^0. 2 5iniD(=i/2L4 ) tt. tfzmm&mim 

«2, 3*^f>cOSElL5 ;t)<0. 5mtKi:lJ:dt,zLfz, 
[0 118] ^LX. moic^UcJi-ptc, «Szi 

^itm^m&m(7)m^z2^<7)m2. ssr-g-ti-f 

nSjg«fl!l!ieBL, g«^X#Hm+tT 1 3 4 8 KfO 

m4cmrz. 

[0119] z(DXoi,zixnfzmm^^mmnmu4 
mitzt:ib, mimtm 1 1 mm^j:m^j:m^m%^ 

ti. m9iZ7F:tXo^j:mm^iimhtit:, =5rfc. 119 

izmimm (-mmx^^t) li. ^mK9i^ 
L^^^ffl«2 - ^:m^^uMii±Mmmm3bm~^n- 
xm uzmim\< ^mmmm^zM vx . m-^n^x-m 

[01 20] 119A^/oBB^>*^=5rJ:3{C, ffl«2. 3<n¥f 

m^^.z'i^nxmsmwif&mhzt^zi'^ . mi-. 
^M'immsiiniJL9 izx 'o^m^^. 

m.^tix\^hztmi)^h , ciwcio, nmm'&. 

mnWrnt. 2 0 0-t^^';l'C7)TCTft(CfcV^Tt?&i:' 
9y v9i}^m.L^j:t-'^fz ( 1%{C^'7 Oil 

nix. mm'.ziih'mj'f^mm^mi. 200-9- 

[ 0 1 2 1 ] tTt:, 1i^c0fL9$:r^^JPim OJ^J* 

LfzmwL2, 3\t. ri^xtwiLv^^zK'o'^^mMm. 
i^j:i)-'>tz<r)[zni, mzrvxii\iinzi: mum 
wm^i.z'i^-^x-^m^zmm^Lfzmi^xu. ruxta 
zmzmiis.<mmwimzR 0 '<?mi}m±i-?>h(om 
'>tz, tfz. rvxt'simzt,t^<7);h^^Mm.<7)^ 



mz^tii%^\.x^^fz. 

[0 1 22] Htftm 

iffi?!ifE^tt^-fHtV^«a«tl t U•C^^6M2TfflV^^cS 

e^ttS-fbttv%fga«t, ^'HaSia5t?aoT1S^W7L9 
**rU;^jDXtCJ:'3J^«$*XJtm^1*OJf§0. 3iniii 
Oll«2. 3i:m&L^. «^O?L9i0jett{i, HI 

2 J: 1^0 1 6 [zmLtznmi (mko. 5m) xh 
ttz. mm.9mmm\t. i§s«ti.?L9i8i<^ 

&mm.l^3 ^0. 2 5nim( = l/2L4 ) bL. ttz 

mmmi±. mi A\,z^'tmu2 , 3i}^(:><r>wmu ifi 

0. 5inmi:^I.J;-5tCUc. 

[0 123] ^LT, 01 ltS^L?tJ:3fc. ^sjlg^ 
ttS^b{tV^^S«l(OMffit=. maibTI n : Ag : C 
u:Ti = 14. 0:59. 0:23. 0:4. Of^ffl 

[0124] CK^J: ^ tC LTft^vT^ftftV^^llISSSM 5 

j^Hf-f 9Mzmhmmzmti^ z b inmitz. 

t fz , ±f £ii« 2 . 3 tC?|gc<7)fL 9 ^ 7V;^ JPX-CJ^Blt 

[0125] tfz±mmmmm^mim\'^mm^ 
m4. 5izxtni. mm^^mmm^i^^miz^t^ 
m^mm^m^zMixnizmimmi^mzmi 
rz^mim^mmf^mm.ii:mix^^h. uzi)^ 
ot, mwi.izmmtt^^mm^m<r)m^s,t-(^(m 
mmmmijm^^mm^^mmm 1 t:mxmLizm 
izm^ix^rzi^i^!.^^m>^xmxhi, 

[ 0 1 2 6 ] ^msMmitxhimmmmmit 
m^^a« 1 i:mmLx\>^ht:ib. m^m(om:fzib 

■f. mmmim^^fz^mwmm^s^mmm^x^ 
m^zim tzb mmz^j:?> , 
[0127] tfzmmim^m^^mmi^ 1 m^m 
t^^^tzub. mi-^ i9Mzxr>xmi.i t^asss^^ 
^mm 2, 3b m-^mzmixij^m.t^ z b ifyts: 

imzmifz^'^m.^m^'thz b ifx% h , 
[ 0 1 2 8 ] § t^\,z%\^mm^^^^hm.m\^%m 

mh^m.=t^m}.fz^k-^^zii\yt:\,. mm 

[0129] ^\zmm\^%w^^w^'mmm''^ 
icix\^hfzih. m.^t\-im!iimsm.^~%b uz 
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[0 130] 

^xm.mmtiii~v^w^iM(nmLm->fz±.x\ 
}vmim\!z j: s -b ^ s xwm<^ ^ 5 
7 m^'^'mj^-f^^mzm^thz t mi . mm. 

[0131] mz. ^wR\,z^hm.m'f\^%mmmz 

. mm\ mmm^^m^z-^tm^m-m 
m^^zntxi^^zmkmiimi.z^m uzm^m 

m>xmx:hh, tfz. -msMm:hhm.m\^ 
%w^-kmi\.x\^hfzih. mwm.(r)9cktzh?i.mk 

iM>zii\\xm^w^<r>mm'^mmfiWL^^ . ass 

[HI ] im^fi<r)-%mAzi.h%m^^%'mm.<ri 
«}jt2:^-r0rj>-oT, ( a ) ( b ) ti-eco 



[05 ] imfAzmh-^mL^iWn-^mmkm'^ 



[02 ] i^%^m'm'mm^z^hmo<'s\wmm. 

m3\im9^<r>mrmm\.z^h'my!\wmm. 
(n>im^i^-mx'h->x. ( a > tjTffiH, ( b > 



m(>\^%mzm±tz\mjn^mm^s-t^-mi. 
0. 

[08] imm.mhm<mmmw>^<m^Ti^-f 
0. 

i^-r^ 9)Vk\muz^.<nmm^m<r)m^^-^<m 
^^■kmmtmiLxmm. 
m\^\mm.^j&m^fz-%%<mrMm}»'s\^ 

%m^<nimm:w-'mX'h ->X. ( a ) {^^850. 

( b ) \,i^m^m. 

[011] mm.^'i^^htz'^(r>mmz^hm.^'^ 
[012] im^f^^zmhrn^msmm-mt^^ 

■t¥ffl0. 

[014] immzmhmL<r{^<mmmw>-^\ 

[015] *^B^trt3{t2.«3?f<0?L<^«ffije^^cOfl!l<^ 

[016] *^H^tCfcttl.^^Oil<0WSiJ^<7)$ (?> 

Wi!2OM^^^-rM0. 
[^f^WJ] 

1 iSiifE®tt^ft(tv^sa« 

1 a %mm'm.\m\^mm.(r,^m 

lb SfafH^Wl:(tc^«a«<?)«® 

2. 2' , 3 fflfl? k^wm 

4. 5. 4A. 5A, 4B, 5B. 4C, 5C g'fbft 

7 3gi!^« 
8 

8 a 

9 mm. 

9 A, 9B #mil?L 
9C S3i 



[02] 



[04] 



[016] 



9C 
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[01 13 
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